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Table S1. Forward (5ʹ►3ʹ) and reverse (3ʹ►5ʹ) oligonucleotide sequences for the site-directed mutagenesis of the selected 

NspER1-L1,5 mutants via QuikChange PCR. Oligonucleotides were designed according to Zheng et al. [1] (mutation in bold). 

NspER1-L1,5 mutant 5ʹ ► 3ʹ 3ʹ ► 5ʹ 

Q171E caatatcgcgaaggggctgcaaac gccccttcgcgatattgttcgac 

Q204K gacgaataaacgtacagacg gtacgtttattcgtcccatc 

Q263K gtagctaaagcactgaaccgcttc cagtgctttagctacgtaacc 

A264K gctcaaaaactgaaccgcttc gttcagtttttgagctacgtaacc 

D280K gaagctataaaagcagacattagac gtctgcttttatagcttcaaag 

V344E ctagaggaaaacgcaccactc gtgcgttttcctctaggcgttc 

D350K cactcaataaagcagaccccacaac gtctgctttattgagtggtgcgttc 

D352K caatcaggcaaaacccacaacct gtgggttttgcctgattgagtggtg 

T354K gaccccaaaaccttttatggtgg aaaggttttggggtctgcctgattg 

Table S2. Data collection and refinement statistics of X-ray diffraction experiments of crystals from the NspER1-L1,5 wild 

type and mutants Q204K, Q350K, D352K, T354K (values in parentheses are for highest resolution shell). 

Variant Wild type Q204K Q350K D352K T354K 

Data collection      

PDB ID 9QGB 9QGC 9QGD 9QGE 9QGF 

Beamline SLS Beamline 

X06SA 

PETRA III, 

DESY 

BEAMLINE 

P11 

PETRA III, 

DESY 

BEAMLINE 

P11 

PETRA III, 

DESY 

BEAMLINE 

P11 

PETRA III, 

DESY 

BEAMLINE 

P11 

Wavelength, Å 1.00 1.03 1.03 1.03 1.03 

Space group P 1 21 1 P 21 21 21 P 21 21 21 P 1 21 1 P 1 21 1 

Cell constants 

a, b, c, α, β, γ 

55.2Å 67.8Å 

91.5Å 
90.0° 93.5° 

90.0° 

55.4Å 68.6Å 

90.0Å 
90.0° 90.0° 

90.0° 

55.3Å 68.4Å 

89.9Å 
90.0° 90.0° 

90.0° 

55.4Å 68.2Å 

91.63Å 
90.0° 94.1° 

90.0° 

55.5Å 68.1Å 

91.71Å 
90.0° 93.7° 

90.0° 

Chains per 

asymmetric unit 

2 1 1 2 2 

Resolution, Å 48.8-1.27 (1.34-

1.27) 

48.8-1.24 (1.31-

1.24) 

48.8-1.24 (1.31-

1.24) 

48.8-1.43 (1.52-

1.43) 

48.8-1.44 (1.53-

1.44) 

CC (1/2) 1.00 (0.65) 1.00 (0.52) 1.00 (0.73) 1.00 (0.57) 1.00 (0.53) 

Variant Wild type Q204K Q350K D352K T354K 

Completeness, % 97.5 (90.9) 99.5 (97.0) 98.5 (91.3) 98.3 (96.8) 98.8 (98.3) 
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Redundancy 6.75 (5.60) 9.31 (6.66) 12.57 (9.88) 5.12 (4.98) 6.84 (6.54) 

Refinement      

Resolution, Å 1.27 1.24 1.24 1.43 1.44 

Rwork / Rfree 0.13 / 0.16 0.13 / 0.16 0.12 / 0.15 0.15 / 0.20 0.14 / 0.19 

No. atoms 7065 3482 3575 6661 6781 

    Protein 5743 2947 2987 5706 5749 

    Water 1160 472 532 882 900 

    Other 162 63 56 73 132 

B-factors      

    Overall 16.0 18.0 20.0 17.0 17.0 

    Protein main chain 11.96 14.33 15.28 14.14 13.94 

    Protein side chain 14.09 16.61 17.73 16.02 15.82 

R.m.s. deviations      

    Bond lengths, Å 0.01 0.01 0.01 0.01 0.01 

    Bond angles, ° 1.91 1.92 2.10 1.80 1.83 

Ramachandran plot      

    Most favored, % 92.72 93.00 93.56 92.86 92.84 

    Additional allowed, % 6.72 5.88 5.60 6.16 6.60 

Table S3. List of the root-mean-square deviation (RMSD) of Cα atoms (Å ) and chain alignments for the NspER1-L1,5 wild 

type and mutants Q204K, Q350K, D352K, and T354K.  

RMSD (Å) Wild type (A,B) Q204K (D) Q350K (D) D352K (A,B) T354K (A,B) 

Crystal environment 

alignment 

     

wild type (A) 0, 2.84 9.17 9.15 2.92, 0.34 2.84, 0.27 

wild type (B) 2.84, 0 10.2 10.19 0.33, 2.92 0.27, 2.84 

Monomer alignment      

wild type (A) 0.00, 0.11 0.10 0.11 0.11, 0.07 0.11, 0.05 

 

 

Figure S1. Maximum enzymatic activity of NspER1-L1,5 mutants Q171E, Q204K, Q263K, A264K, D280K, V344E, D350K, D352K, 

and T354K relative to the NspER1-L1,5 wild type (WT, set to 100%). IMAC-purified protein solutions of NspER1-L1,5 variants 

were adjusted to 60 mg L-1. Enzymatic activity was measured spectrophotometrically for 10 min at 340 nm (30 °C, every 6 sec) 

with addition of 180 μL buffer (120 mM NaH2PO4/ Na2HPO4, pH 7.0) containing 0.2 mM NADH and 10 mM maleimide to a 

final volume of 200 μL (n = 5). 
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Figure S2. Electron density map (grey) of NspER1-L1,5 crystal contact positions (a) Q204 and (b) 350-354, as well as of the 

respective mutants (c) Q204K, (d) Q350K, (e) D352K, and (f) T354K with well-defined electron density of the lysine and glu-

tamic acid side chain for Q204K and T354K. Small density spheres represent water molecules. The map represents the structure 

factor amplitude difference 2Fo – Fc with a contour level of 1.0 σ (calculated with REFMAC [2]). 
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